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Mathematical modelling involving stiff systems [1] is widely applicable in the field of science, engineering and 
technology [2]. Most of these models come as ordinary differential equations (ODEs) or system of ODEs that 
scientists, engineers and technologists must solve. However, many of these models defy analytic approaches in 
their solution. As a result, research into numerical approach to solving problems of stiff systems is a worthwhile 
undertaking.  
In this paper, we present a three-step numerical approximant based on block hybrid backward differentiation for-
mula (BDF) [1, 3] for the solution of stiff systems of ODEs. The ordinary differential equation has been formulated 
through continuous collocation approach using Legendre polynomial as basis function. Three off-grid points were 
incorporated at interpolation in order to retain the single function evaluation characteristic, which is peculiar to 
BDF. The basic properties of numerical methods were analyzed and the method was found to be consistent with a 
uniform order six and error constants  
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zero-stable and as such, convergent.  
The region of absolute stability of the method was analyzed using the general linear method, plotted and found to 
be stable over a large region. The method computes the solution of stiff of systems ODEs in a block by block way 
by some discrete schemes obtained from the associated continuous scheme which are combined and implemented 
as a set of block formulae which is able to produce approximationsyn+1, yn+2,yn+3for givenyn.  
Numerical experiments were carried out and the results obtained, in comparison with the exact or analytical solu-
tions and some methods found in literatures, show that the methods are efficient and accurate. 
REFERENCES 
1. Gear C. W. (1971) Numerical initial value problems in ordinary differential equations, Prentice-Hall, 
Englewood Cliffs, N.J. 
2. Peles O., Turkel E. (2018) Acceleration methods for multi-physics compressible flow, Journal of Com-
putational Physics, Vol. 358, pp. 201-234. 
3. Wu H., MaP.C., IhmeM.(2019) Efficient time-stepping techniques for simulating turbulent reactive 
flows with stiff chemistry, Computer Physics Communications, Vol. 243, pp. 81-96. 
4. Butcher J. C.(2016) Numerical Methods for Ordinary Differential Equations, New York, John Wiley 
and Sons. 
  
